The relationship between deafferentation, sensory function, and pain was explored in 18 subjects with chronic postherpetic neuralgia (PHN). Subjective thresholds for warmth, cooling, and heat pain were measured quantitatively in painful skin areas and compared with normal contralateral skin. The severity of allodynia was graded in the affected area. Two 3-mm punch biopsies were taken from the most painful skin area and one from unaffected contralateral mirror-image skin. Immunofluorescence with the axonal marker PGP 9.5 revealed a reduction in density of innervation of the epidermis, the dermal-epidermal junction, and the eccrine sweat glands in PHN skin. In painful PHN skin, the reduction in innervation density was positively correlated with the magnitude of the thermal sensory deficits. However, loss of cutaneous innervation was inversely correlated with allodynia, indicating that surviving cutaneous primary afferent nociceptors that are spontaneously active and/or sensitized contribute to PHN pain and allodynia. r
INTRODUCTION
Reactivation of the varicella zoster virus leads to inflammation of dorsal root ganglia (DRG) and their associated peripheral nerves which produces the characteristic pain of acute zoster (Hope-Simpson, 1965) . The dermatomal rash is produced by viral migration to the skin area innervated by the infected DRG. Although recovery of sensory function and diminution or disappearance of pain is the usual outcome, in some cases there is lasting damage to DRG neurons and consequent persistent sensory loss (Watson and Deck, 1993) . The most common complication of herpes zoster is postherpetic neuralgia (PHN), which is defined as pain lasting for at least 3 months beyond the initial inflammatory phase of acute zoster (Burgoon et al., 1957) . Most, but not all, patients with PHN have some degree of sensory deficit, suggesting that dysfunction of primary afferents plays an important role in the etiology of the pain (Noordenbos, 1959; Nurmikko, 1994; Bennett, 1994) . Nearly all PHN patients describe constant pain of a burning or aching nature (Watson et al., 1988; Rowbotham & Fields, 1989a) . A large proportion, nearly 90% in one series (Nurmikko & Bowsher, 1990) , also describe allodynia, which is a painful sensation that is elicited in response to normally innocuous light mechanical stimulation. In many patients allodynia is severe enough to be the dominant clinical feature.
We have proposed that there are at least two distinct classes of neural mechanism contributing to pain in PHN (Rowbotham & Fields, 1996) : central and peripheral. On the peripheral side, there is a body of evidence supporting the idea that spontaneous and/or evoked impulses in intact but dysfunctional primary afferent nociceptors can contribute to pain (Nystrom & Hagbarth, 1981; Cline et al., 1989; Koltzenburg et al., 1994a) . Such nociceptors could be either cut off from or in continuity with their peripheral cutaneous targets. This mechanism is consistent with extensive animal studies showing that primary afferent axons (including small diameter fibers thought to be nociceptors) innervating a neuroma or passing through regions of damaged peripheral nerve become sensitized and spontaneously active (Wall & Gutnick, 1974; Scadding, 1981; Koltzenburg et al., 1994b) . Pain produced by such
